S
ince safety concerns regarding prescription drugs are often discovered only after a medicine has been approved and released on the market, FDA regulatory advisories serve as an important means of communicating risk information to providers and to the general public. Although there are a variety of methods that the FDA uses to communicate such information, black box warnings are reserved for those deemed of highest public health importance. In many cases, risk information may be available for only select drugs within a therapeutic class, and thus the Agency often has to decide how broadly an advisory should be applied when faced with incomplete information. Should a warning derived from data about a single agent be similarly applied across drugs within the same chemical class or across agents with similar pharmacologic effects? Why or why not? What factors should guide this decision?
As with many decisions that the Agency makes, this deliberation can be complex, since it requires the combination of facts and judgments in the setting of incomplete scientific information. To complicate matters further, advisories focused on a single agent may have substantially different effects than advisories focused on an entire therapeutic class. For example, applying an advisory to a single member of a class may erroneously suggest superior safety of other members of the class in the absence of evidence to the contrary, and may also erode a particular agent's market share and thus be met with resistance by industry stakeholders. The lack of specificity of a class-wide warning may blunt the impact of an advisory.
1 Too many advisories may lead to "alert fatigue." Poorly worded or framed advisories may increase their spillover to untargeted populations. Indeed, as the history of risk communication has shown us, poorly managed messages about risks can become risks themselves. 2, 3 In this issue of JGIM, Panagiotou et al. assess the application of black box warnings across drugs within the same chemical classes. 4 The authors identified 20 top-selling drugs (index drugs) representing 20 chemical classes in 2008, selecting 10 medicines with a black box warning and 10 medicines without one. They then searched the labels for each drug in the defined classes, including those members that had been withdrawn from the market, and quantified the extent to which these labels reflected similar warning information as the label of the index drug. These 20 classes yielded 176 therapies for which the authors could obtain FDA labels. Among these classes, the authors identified seven therapies that had been withdrawn from the market for safety reasons, but with little overlap between black box warning information on these agents and available sameclass agents. For example, while troglitazone was withdrawn from the market because of its hepatotoxicity, no other glitazone label examined had a similar black box label for this toxicity. Among the drug labels reviewed, the authors identified 15 drugs for which black box warnings were not applied equally across other members of the class. The authors indicate that 10 of these 15 warnings were included in some form on the other agents within the class, but 5 warnings were completely excluded from same-class agents. The authors concluded that differences in labeling within a treatment class may shape impressions about drug safety and that more systematic labeling is needed.
The authors examine an important topic-how systematically the FDA regulatory advisories are applied across agents within a chemical class-and their analysis provides an opportunity to consider a variety of factors that the Agency must consider when issuing such advisories. Their first conclusion, that differences in labeling may shape perceptions of safety, is unobjectionable. However, their second conclusion, that more systematic labeling is needed, raises a much more complicated set of issues. This is because it requires a consideration of the specific clinical circumstances of each advisory, and these examples demonstrate the complicated nature of applying black box warning information across chemical classes. Table 1 describes three of the five settings where the authors indicate that black box warning information on one or more drugs within a chemical class was absent from other agents within that class. We use these three cases to highlight the importance of considering the clinical context when applying black box warnings to agents within the same chemical class.
EXAMPLE 1: ADVISORY DEVOTED TO SPECIFIC CLINICAL INDICATION
An advisory regarding increased risk of suicidality among children and adolescents taking antidepressants for major depression and other psychiatric disorders was issued for quetiapine, but not for the broader class of 5HT2-D2 antagonists. It is important to note that this warning was related to a
Published online April 7, 2011 specific risk related to antidepressant use, not specifically to 5HT2-D2 antagonist use. However, among the 5HT2-D2 antagonists, only quetiapine had an approved indication for use as an adjunctive treatment to antidepressants for major depressive disorder. Although other 5HT2-D2 antagonists may be used in combination with antidepressants, the lack of approval for their use with antidepressants (the true target of this warning) may have been the basis for the exclusion of this warning from other 5HT2-D2 drug labels.
EXAMPLE 2: ADVISORY BASED ON PRE-MARKETING ADVERSE EVENTS
Among 5HT2-D2 antagonists a warning related to post-injection delirium and/or sedation was applied to olanzapine, but not to the two other agents within this same chemical class, risperidone or paliperidone. This warning appears to have resulted from premarketing evidence for olanzapine, where 2% of patients experienced this adverse effect. 5 Importantly, there was no evidence at the time of the advisory suggesting a classwide effect, and indeed, evidence gathered since suggests that this adverse effect is specific to olanzapine alone. 6 Thus, it isn't clear that labeling regarding the potential risks in question should have occurred differently than the actions undertaken by the Agency.
EXAMPLE 3: ADVISORY ON WITHDRAWN PRODUCT NOT APPLIED TO MARKETED PRODUCTS
Neither pioglitazone (Actos) nor rosiglitazone (Avandia) contains the boxed warning that troglitazone carried prior to its removal from the market. Yet neither are currently believed to carry the same risk. 7 Further, both drug labels mention "liver enzyme monitoring" and contain information related to "hepatic effects" in the warnings or precautions sections. Given the lack of evidence for hepatotoxicity for these agents and recommendations made on the current labels, it seems that a black box warning would not be warranted in this case.
Safety concerns regarding the cardiovascular risks of the glitazones offer another window through which to consider drug-vs. class-specific regulatory advisories. Some early signals suggested that the cardiovascular risks of glitazones were class-wide, 8 while subsequent evidence suggested that these effects varied by drug, 9-11 and the best current available evidence suggests considerably greater risk of rosiglitazone than pioglitazone. for all glitazones, 15 followed by several advisories and regulatory actions since. What was the effect of these advisories and accumulating scientific evidence? The initial rosiglitazone advisory was associated with substantial overall decreases in its utilization, 16 albeit with a non-uniform response across different geographical areas of the country. 17 An initial classwide advisory or less discrimination by the agency regarding differences in safety among the glitazones may have led to substantially different and less well-informed choices by patients and providers. Thus, although the FDA has been criticized for not acting sooner or more forcefully to limit potential harm from rosliglitazone, 18 it is not clear that a blanket advisory in 2007 for all glitazones that failed to emphasize the greater concern regarding roslitazone than pioglitazone would have been appropriate. In fact, evidence at that time and since suggest otherwise.
LOOKING FORWARD
At the time that a safety concern arises regarding a prescription drug, the FDA is responsible for weighing available evidence and assessing the risks and benefits of issuing an advisory on the targeted patient population, as well as considering potential impacts of the advisory on non-targeted populations. They must consider the level of available evidence for either drug or class-level warnings, the magnitude of potential harm associated with the use of the drug, and a variety of other factors, such as potential unintended consequences from an advisory. Certainly the Agency should strive for as systematic a process as possible, but whether or not advisories should be uniformly applied classwide can only be judged in the contexts of specific clinical settings. Regrettably, all too often, these contexts reveal differences in evidence, pharmacokinetics, or a variety of relevant contextual factors that justify departure from a one-size-fits-all, or classwide, approach.
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